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1
ADJUSTABLE COIL PROTECTOR

PRIORITY CLAIM

This application claims priority to and the benefit of U.S.
Provisional Patent Application No. 61/892,119, filed on Oct.
17,2013, the entire contents of which are incorporated herein
by reference.

BACKGROUND

Various types of materials are made and rolled into rela-
tively large cylindrical coils for shipment to purchasers who
use the materials to make products. While some materials
(such as wires) are rolled on spools, many materials are not
rolled on spools and, in such cases, the coils typically have a
central cylindrical opening that is defined by the material
itself. Example materials include papers and metals (such as
steel, aluminum, and tin).

More specifically, for example, the steel industry makes
sheet steel and rolls the sheet steel into coils (with central
cylindrical openings) for use by various manufacturers (such
as automobile and automobile part manufacturers). Steel
sheets are typically rolled on a mandrel during the final phase
of manufacture. These mandrels typically have a diameter of
20 or 24 inches. These steel coils are extremely heavy and
typically weigh between 30,000 and 80,000 pounds. Two,
three, four, or more steel straps are typically placed through
the central opening and wrapped around the outside of the
steel coil to prevent the steel coil from uncoiling or unrolling
during storage and transport of the steel coil. Steel coils are
also sometimes wrapped in paper or plastic to protect the steel
coils during storage and transport of the steel coils.

Cranes (such as overhead cranes) are often employed to
transport or maneuver these large coils in the manufacturing
facilities and in the production or use facilities (following
their delivery to customers). These cranes typically have a
generally L-shaped or C-shaped hook or engaging implement
(such as a tong or tongue) that is positioned inside the central
cylindrical opening of the coil and that engages the upper
portion of the inner surface that defines the central opening of
the coil. These hooks are commonly used to engage, lift, and
move the coils in the coil manufacturing facilities and in the
coil use facilities, particularly when the coils are loaded into
and unloaded from transport vehicles, such as trucks and
freight railroad cars. The hook is typically inserted into one
end of the central opening of the coil and is then raised to
engage the upper portion of the inner surface that defines the
central cylindrical opening of the coil to lift the coil and to
move the coil to the desired location. The hook can damage
the material of the coil, particularly by bending the edges of
the material of the coil that define or that are located adjacent
to the central opening of the coil. For example, when the hook
is placed through the central opening of the coil and raised
upwardly into engagement with the upper portion of the inner
surface that defines the central opening, the hook may not
simultaneously, evenly, or with equal pressure engage that
upper surface at both opposite edges that define the central
opening. Instead, the hook may first engage one edge and then
the other. When this happens, the pressure of the hook on the
material can cause bending or other damage to the material of
the coil that defines or that is adjacent to the central opening.
This bent material is typically not usable. In steel coils, it is
not uncommon for the material user to have to scrap several
feet of the sheet steel due to such damage.

In addition to the damage that can be caused by the hook
during loading and unloading of the coils, transporters often
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throw a chain through the central opening of the coil to secure
the coil on the transport vehicle (such as a truck or a freight
railroad car). This chain can also damage the inner surfaces
that define the central opening of the coil or the surfaces that
are adjacent to the central opening of the coil.

Plastic coil protectors have been employed to solve these
problems. For example, U.S. Pat. No. 4,513,864 and U.S. Pat.
No. 6,783,833 disclose plastic coil protectors that are config-
ured to protect the material that defines the central opening of
the coil and the material of the coil adjacent to the central
opening. These coil protectors are typically strapped in place
as shown in FIG. 1 of U.S. Pat. No. 4,513,864. In some
instances, wrapping machines are employed to wrap both the
coil and the coil protectors with a paper or shrink wrap cov-
ering.

While these known coil protectors generally protect the
coils, they create additional problems.

For example, these known coil protectors are made in
separate plastic manufacturing facilities and then shipped to
coil manufacturing facilities. These known coil protectors are
relatively large and bulky; have fixed circumferences and
diameters; and, when they are stacked for storage and trans-
port, they take up a considerable amount of space. Substantial
space must be provided at the plastic manufacturing facilities,
in the transport vehicles, and at the coil manufacturing facili-
ties for these known coil protectors. After these known coil
protectors are used and are no longer needed at the coil
material use facilities, they are sometimes stored and shipped
back to the coil manufacturing facilities. This storage and
transport cost is also very high because these known coil
protectors are relatively large and bulky. In some instances,
these known plastic coil protectors are recycled. In other
instances, partly due to their size, these known plastic coil
protectors are placed in the garbage and not recycled. In such
instances, these known coil protectors take up substantial
space in landfills.

Another problem with these known coil protectors is that
they do not account for variations that occur in the sizes of the
central openings of the coils. For example, as mentioned
above, sheet steel coils are typically formed on two different
size mandrels and typically have two different size openings
(i.e., 20 inch and 24 inch openings). The known coil protec-
tors do not account for these different size openings and,
therefore, sheet steel coil manufacturers must maintain two
different size coil protectors in inventory. This creates extra
storage and inventory tracking requirements. Additionally,
when the coils are made on each mandrel, manufacturing
tolerance variations tend to cause the central openings to be of
slightly different sizes. For example, coils made on a 20 inch
mandrel may have a 20.1 inch diameter central opening or a
20.5 inch diameter central opening. These different size open-
ings tend to cause the known coil protectors to not snugly fit
in certain coils with slightly larger size central openings due
to variations in manufacturing tolerances. Likewise, when the
known coil protectors are made, manufacturing tolerance
variations can cause variations in the circumferences or diam-
eters of these known coil protectors, which can lead them to
not fit the coils as desired.

Accordingly, there is a need for new coil protectors that
solve these problems.

SUMMARY

Various embodiments of the present disclosure solve the
above problems by providing a reusable adjustable coil pro-
tector configured to be used on a plurality of differently sized
coils, and specifically coils with different size central open-
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ings. The adjustable coil protector of various embodiments
has an unassembled generally linear resting position or con-
figuration and plurality of different assembled generally
cylindrical configurations. The adjustable coil protector is
formed to normally be in the generally linear unassembled
configuration and maintained in the generally linear unas-
sembled configuration for storage and transport before and
after use. The adjustable coil protector is bent and wrapped
around itself, positioned, and securely locked in a selected
one of the plurality of different assembled generally cylindri-
cal configurations prior to mounting the adjustable coil pro-
tector on a coil. The selected assembled position or configu-
ration is based on the size of the cylindrical central opening of
that coil on which the adjustable coil protector will be used or
mounted. The adjustable coil protector is maintained in that
selected securely locked assembled generally cylindrical
configuration during use on that coil. The adjustable coil
protectoris configured to be unlocked and disassembled from
that selected assembled generally cylindrical configuration
after use on that coil for subsequent storage and transport
prior to subsequent use on another coil. The adjustable coil
protector of the present disclosure is configured to be used
with coils made from various different materials, such as
paper coils and metal coils (such as sheet steel coils).

In various embodiments, the adjustable coil protector of
the present disclosure includes: (a) a side wall engager con-
figured to engage or mate with a side wall of a coil; and (b) a
coil inner wall engager connected to the side wall engager and
configured to engage or mate with an inner cylindrical wall of
the coil that defines the central opening of the coil. The coil
inner wall engager includes: (i) a plurality of locking tabs
extending from a first end of the body of the coil inner wall
engager; (ii) a first array of locking tab engagers positioned
adjacent to a second end of the body ofthe inner wall engager;
and (iii) a second array of locking tab engagers spaced from
the first array of locking tab engagers. The locking tab engag-
ers are configured to receive and interlock with the plurality
of locking tabs such that the coil inner wall engager can be
assembled in any one of a plurality of different locked cylin-
drical positions with different inner wall diameters or circum-
ferences.

In other various embodiments, the adjustable coil protector
of the present disclosure includes: (a) a side wall engager
configured to engage or mate with a side wall of a coil; and (b)
a coil outer wall engager connected to the side wall engager
and configured to engage or mate with an outer cylindrical
wall of the coil. The coil inner wall engager includes: (i) a
plurality oflocking tabs extending from a first end of the body
of the coil outer wall engager; (ii) a first array of locking tab
engagers positioned adjacent to a second end of the body of
the outer wall engager; and (iii) a second array of locking tab
engagers spaced from the first array of locking tab engagers.
The locking tab engagers are configured to receive and inter-
lock with the plurality of locking tabs such that the coil outer
wall engager can be assembled in any one of a plurality of
different locked cylindrical positions with different outer wall
diameters or circumferences.

The present disclosure solves the above problems by pro-
viding a reusable adjustable coil protector that: (1) when
disassembled, is not relatively large or bulky; (2) when dis-
assembled, can be easily stacked for storage and transport and
takes up relatively little space; (3) reduces the need for storage
space in coil protector manufacturing facilities, in the coil
manufacturing facilities, and in coil use facilities; (4) reduces
the need for transport space in coil protector transport
vehicles; (5) increases the likelihood of reuse of the coil
protector; (6) is recyclable; (7) reduces the likelihood that the
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coil protector will be placed in the garbage and, even if it is
placed in the garbage, minimizes the space it takes up in
landfills; (8) can be assembled to have any one of a plurality
of different circumferences and diameters; (9) can be used on
aplurality of differently sized coils; (10) can be used on coils
of the same size with different sized central openings; (11)
accounts for intended variations that occur in the size of the
central openings of the coils; (12) accounts for unintended
variations that occur in the size of the central openings of the
coils due to manufacturing tolerance variations; (13)
accounts for unintended variations that occur in the coil pro-
tector itself due to manufacturing tolerance variations; (14)
eliminates the need for different size coil protectors, which
also reduces the need for extra storage and inventory tracking;
and (15) reduces the overall cost of the manufacturing, stor-
age, warehousing, transport, and reuse of the coil protectors.

Additional features and advantages of the present disclo-
sure are described in, and will be apparent from, the following
Detailed Description and the Figures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top perspective view of one embodiment of an
adjustable coil protector of the present disclosure shown in
the unassembled position.

FIG. 2 is a top plan view of the adjustable coil protector of
FIG. 1 shown in the unassembled position.

FIG. 3 is a front elevational view of the adjustable coil
protector of FIG. 1 shown in the unassembled position.

FIG. 4 is an enlarged fragmentary top perspective view of
one end section of the adjustable coil protector of FIG. 1
shown in the unassembled position.

FIG. 5 is an enlarged fragmentary top perspective view of
another end section of the adjustable coil protector of FIG. 1
shown in the unassembled position.

FIG. 6 is an enlarged fragmentary top perspective view of
the end sections of the adjustable coil protector of FIG. 1
shown in one of a plurality of assembled positions.

FIG. 7 is a top perspective view of the adjustable coil
protector of FIG. 1 shown in one of the plurality of assembled
positions.

FIG. 8 is a side perspective view of the adjustable coil
protector of FIG. 1 shown in one of the assembled positions
and mounted on a coil.

DETAILED DESCRIPTION

Referring now to the drawings, FIGS.1,2,3,4,5, 6,7, and
8 illustrate one example embodiment of the reusable adjust-
able coil protector of the present disclosure, which is gener-
ally indicated by numeral 10. In this example embodiment,
the adjustable coil protector 10 includes: (a) a coil side wall
engager 20 configured to engage or mate with a side wall of a
coil such as the side wall 102 of coil 100 as generally shown
in FIG. 8; and (b) an coil inner wall engager 60 integrally
connected to the coil side wall engager 20 and configured to
engage or mate with an inner circumferential wall that defines
the central opening of a coil such as the inner circumferential
wall 106 that defines the central opening 104 of coil 100 as
also generally shown in FIG. 8.

The adjustable coil protector 10 has an unassembled gen-
erally linear resting position or configuration (as shown in
FIGS. 1, 2, 3, 4, and 5) and plurality of different assembled
generally cylindrical configurations (one of which is shown in
FIGS. 6,7, and 8). The adjustable coil protector 10 is formed
to normally be in the generally linear unassembled configu-
ration (as further described below) and maintained in the
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generally linear unassembled configuration for storage and
transport before and after use. The adjustable coil protector
10 is bent and wrapped around itself, positioned, and securely
locked in a user selected one of the plurality of different
assembled generally cylindrical configurations prior to
mounting the adjustable coil protector on a coil (such as coil
100 shown in FIG. 8). The selected assembled position or
configuration is based on the size of the cylindrical central
opening of that coil on which the adjustable coil protector will
be used or mounted. The adjustable coil protector 10 is main-
tained in that selected securely locked assembled generally
cylindrical configuration during use on that coil. The adjust-
able coil protector 10 is configured to be unlocked and disas-
sembled from that selected assembled generally cylindrical
configuration after use on that coil for subsequent storage and
transport prior to subsequent use on another coil.

More specifically, the coil side wall engager 20 of this
illustrated embodiment of the adjustable coil protector 10 of
the present disclosure includes a plurality of spaced apart coil
side wall engaging segments or arms 30a, 305, 30c¢, 304, 30e,
307, 30g, 304, 304,30/, 30%, 30/, 30m, 301, 300, 30p, 304, 307,
30s, 307, 30w, 30v, 30w, 30x, 30y, 30z, 30aqa, 3066, 30cc, and
30dd that respectively define a plurality of spaced apart slots
or notches 40a, 405, 40c, 40d, 40e, 40f, 40g, 40/, 40i, 40j,
40k, 40/, 40m, 40n, 400, 40p, 409, 407, 405, 407, 40u, 40v,
40w, 40x, 40y, 40z, 40aa, 40bb, and 40cc. In this embodi-
ment, the coil side wall engaging segment or arm 30a has a
relatively narrow trapezoid shape, and each of the coil side
wall engaging segments or arms 305 to 30dd has a relatively
wide trapezoid shape. In this embodiment, each of the spaced
apart slots or notches 40a to 40cc is generally “V” shaped,
with the vertex of the “V” positioned adjacent to the coil inner
wall engager 60.

In the generally linear unassembled configuration of the
adjustable coil protector 10, the side wall engager 20 gener-
ally extends at an approximately 90 degree angle from coil
inner wall engager 60, and each of the coil side wall engaging
segments or arms 30a to 30dd respectively extends at an
approximately 90 degree angle from coil inner wall engager
60. In each of the generally cylindrical assembled configura-
tions of the coil protector 10, the approximately 90 degree
relationship between the coil side wall engager and the coil
inner wall engager 60 is maintained at each point along the
circumference of coil inner wall engager 60, and specifically
each of the coil side wall engaging segments or arms 30q to
30dd maintains an approximately 90 degree angle from the
coil inner wall engager 60.

When in the generally linear unassembled configuration,
the slots or notches 40a to 40cc respectively provide clear-
ance between adjacent coil side wall engaging segments or
arms 30a to 30dd. The slots or notches 40a to 40cc are also
configured to facilitate the articulation of the coil inner wall
engager 60 from the generally linear unassembled configu-
ration to each of the different generally cylindrical assembled
configurations. To enable a user to adjustably configure the
adjustable coil protector 10 from the generally linear unas-
sembled configuration to one of the generally cylindrical
assembled configurations, the side wall engaging segments or
arms 30a to 30dd are evenly or approximately evenly spaced
with respect to one another and alternately with respect to the
spaced apart slots or notches 40a to 40cc along the entire side
wall engager 20.

It should be appreciated that the shapes and sizes of the
overall side wall engager may vary in accordance with the
present disclosure. It should also be appreciated that the quan-
tity, shapes, and sizes of each of the coil side wall engaging
segments or arms may vary in accordance with the present
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disclosure. It should further be appreciated that the quantity,
shapes, and sizes of the slots or notches may also vary in
accordance with the present disclosure. It should additionally
be appreciated that the angle of the overall side wall engager
with respect to the coil inner wall engager may vary, and that
the angle of one or more of the side wall engaging segments
or arms relative to the coil inner wall engager may vary in
accordance with the present disclosure.

The coil inner wall engager 60 in this illustrated embodi-
ment of the present disclosure includes: (i) an elongated body
62 having a first end section 64, a second end section 66, and
acentral section 63 extending between the first end section 64
and the second end section 66; (ii) a plurality of aligned
locking tabs 70 and 71 extending from the first end section 64
of'the body 62; (iii) a first array or plurality of aligned locking
tab engagers 80, 81, 82, 83, 84, and 85 defined in or by the
second end section 66 of the body 62; and (iv) a second array
or plurality of aligned locking tab engagers 90, 91, 92,93, 94,
and 95 defined in or by the second end section 66 of the
elongated body 62 more toward the central section 63. Lock-
ing tab 70 is configured to selectively engage and be secured
into or by each of the locking tab engagers 80, 82, 84, 90, 92,
and 94, and locking tab 71 is configured to selectively engage
and be secured into or by each of the locking tab engagers 81,
83, 85,91, 93, and 95 to enable a user to removably secure the
first end section 64 of' body 62 to the second end section 66 of
the body 62 (and thus the first end section 64 of the adjustable
coil protector 10 to the second end section 66 of adjustable
coil protector 10).

In this illustrated embodiment, each of the locking tabs 70
and 71 are identical, although it should be appreciated that the
locking tabs do notneed to be identical in accordance with the
present disclosure. More specifically, locking tab 70 includes:
(a) a neck 74 connected to and extending from the body 62;
(b) ahead 76 connected to the neck 74; and (c) shoulders 784,
78b, T8¢, and 784 positioned on both sides of neck 74. Like-
wise, locking tab 71 includes: (a) a neck 75 connected to and
extending from the body 62; (b) a head 77 connected to the
neck 75; and (c¢) shoulders 79a, 795, 79¢, and 79d positioned
on both sides of neck 75. These locking tabs 70 and 71 are
configured to be insertably and removably securely inter-
locked with the different sets of tab engagers 80 and 81, 82
and 83, 84 and 85, 90 and 91, 92 and 93, or 94 and 95 as
generally shown in FIGS. 6 and 7 and as further discussed
below.

In this embodiment, each of the locking tab engagers 80,
81, 82, 83, 84, 85, 90, 91, 92, 93, 94, and 95 are identical,
although it should be appreciated that the locking tab engag-
ers do not need to be identical in accordance with the present
disclosure. As best shown in FIG. 5, each of locking tab
engagers 80, 82, 84,90, 92, and 94 includes one or more edges
or walls defining a “T” shaped opening positioned, sized, and
shaped to receive locking tab 70, and two locking shoulders
positioned, sized, and shaped to securely engage and securely
lock the head 76 of locking tab 70. As also best shown in FIG.
5, each of locking tab engagers 81, 83, 85, 91, 93, and 95
includes one or more edges or walls defining a ““T” shaped
opening positioned, sized, and shaped to receive locking tab
71, and two locking shoulders positioned, sized, and shaped
to securely engage and securely lock the head 77 of locking
tab 71. For example, as best shown in FIGS. 5 and 6: (1)
locking tab engager 82 includes opening 82a configured such
that the head 76 of locking tab 70 can be inserted through the
opening 82a and then pulled backwards to engage shoulders
82b and 82c¢; and (2) locking tab engager 83 includes opening
83a configured such that the head 77 of locking tab 71 can be
inserted through the opening 834 and then pulled backwards
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to engage shoulders 835 and 83c¢. It should be appreciated that
the quantity, shapes, locations, and sizes of the locking tab
engagers may vary in accordance with the present disclosure.

In this illustrated embodiment, the adjustable coil protector
10 includes a pair or two locking tabs 70 and 71 that when
simultaneously engaged by one of the sets of locking tab
engagers (i.e., 80 and 81, 82 and 83, 84 and 85, 90 and 91, 92
and 93, or 94 and 95) minimize the potential for rolling or
other movement of the adjustable coil protector 10 when
mounted in the central opening 104 on the coil 100 that may
occur when inserting a hook or chain through the central
opening 104 of the coil 100 to lift the coil 100 or to hold down
the coil 100. It should be appreciated that in other embodi-
ments, the adjustable coil protector of the present disclosure
includes only one locking tab configured to selectively
engage one of a plurality of appropriately configured and
positioned locking tab engagers. It should further be appre-
ciated that, in other embodiments, the adjustable coil protec-
tor of the present disclosure includes only one locking tab
configured to engage an appropriately configured and posi-
tioned locking tab engager. It should further be appreciated
that, in other embodiments, the adjustable coil protector of
the present disclosure includes more than two locking tabs
configured to engage with appropriately configured and posi-
tioned locking tab engagers. It should be appreciated as indi-
cated above that the quantity, shapes, and sizes of the locking
tabs may vary in accordance with the present disclosure.

Inthis illustrated embodiment, the locking tab engagers 80,
81, 82, 83, 84, and 85 are arranged in a first array and the
locking tab engagers 90, 91,92, 93, 94, and 95 are arranged in
asecond array spaced apart from the first array. Each array has
first and second rows and first, second, and third columns in
this illustrated embodiment. The first array is positioned in
the body 62 of the coil inner wall engager 60 adjacent to the
second end 66 to adjustably accommodate a coil having a first
size central opening (such as a sheet metal coil having an
approximately 24 inch inner diameter central opening). The
second array is positioned in the body 62 of the coil inner wall
engager 60 somewhat spaced from the second end 66 to
adjustably accommodate a coil having a second different size
central opening (such as a sheet metal coil having an approxi-
mately 20 inch inner diameter central opening). It should be
appreciated that the present disclosure contemplates the coil
inner wall engager alternatively having only one array, having
more than two arrays, differently positioned or spaced apart
arrays, and different quantities of locking tab engagers in the
arrays.

In this illustrated embodiment: (1) locking tab engagers 80,
82, and 84 in the first row of the first array are positioned
approximately equidistant to one another; (2) locking tab
engagers 81, 83, and 85 in the second row of the first array are
positioned approximately equidistant to one another; (3)
locking tab engagers 90, 92, and 94 in the first row of the
second array are positioned approximately equidistant to one
another; (4) locking tab engagers 91, 93, and 95 in the second
row of the second array are positioned approximately equi-
distant to one another; (5) locking tab engagers 80, 82, and 84
in the first row of the first array are aligned approximately
vertically with locking tab engagers 81, 83, and 85 in the
second row of the first array; and (6) locking tab engagers 90,
92, and 94 in the first row of the second array are aligned
approximately vertically with locking tab engagers 91, 93,
and 95 in the second row of the second array. It should be
appreciated that the locking tab engagers can be alternatively
arranged in accordance with the present disclosure such as:
(a) in staggered positions; (b) with different lateral spacing;
and/or (c) with different vertical spacing.
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The relatively large or substantial space between the first
array and the second array is configured to account for sub-
stantial differences in the sizes of the central opening of
different coils (such as the 20 inch and the 24 inch inner
diameter openings explained above). The relatively small or
minor spaces between the first, second, and third columns of
locking tab engagers in each of the first array and the second
array are configured to account for small or minor difference
in the sizes of the central openings of the coils, variations due
to manufacturing tolerances, and variations in central open-
ing size due to protective coverings such as shrink wrap on the
coils. Theserelatively small or minor spaces between the first,
second, and third columns of locking tab engagers of each
array provide incremental adjustments of the outer diameter
or circumference of the coil inner wall engager 60 to account
for these relatively small or minor differences, whether the
coil protector 10 is used for a first size central opening (such
as a 24 inch inner diameter central opening) or a second
different size central opening (such as a 20 inch inner diam-
eter central opening). It should further be appreciated that, in
alternative embodiments, the adjustable coil protector of the
present disclosure is sized to accommodate smaller or larger
coil inner diameters or circumferences or different combina-
tions of coil inner diameters or circumferences. In such
embodiments, the arrays of locking tab engagers are appro-
priately positioned along the coil inner wall engager to
accommodate smaller or larger coil inner diameters or cir-
cumferences.

To install the adjustable coil protector 10 on a coil such as
coil 100, a user bends or wraps the body 62 of the coil inner
wall engager about itself and inserts the locking tabs 70 and
71 into slots of the desired set of locking tab engagers (i.e., 80
and 81, 82 and 83, 84 and 85, 90 and 91, 92 and 93, or 94 and
95) and interlocks the shoulders of the locking tabs 70 and 71
with the locking tab engagers as shown in FIG. 6 to form the
ring shown in FIG. 7. The adjustable coil protector 10 can
then be mounted to the coil 100 by inserting the coil inner wall
engager 60 of the assembled adjustable coil protector 10 into
the central opening 104 of the coil 100 until the coil side wall
engager 20 mates with the side wall 102 of the coil 10. The
process is duplicated on the other side of the coil 100 with
another adjustable coil protector 10. Once inserted, each
adjustable coil protector 10 provides a stable and reliable
form of protection for the side wall 102 and the inner wall 106
of'the coil 100. When the adjustable coil protector is no longer
needed on the coil, it is removed from the coil and disas-
sembled or reconfigured into the original linear “L” shaped
structure for storage and transport until needed again for
another coil.

It should thus be appreciated from the above that the adjust-
able coil protector of various embodiments of the present
disclosure is: (a) reusable; (b) configured to be quickly and
easily assembled and disassembled; (c) configured to
securely locked in each of the assembled positions; and (d)
adjustable in two different ways or manners (i.e., in addition
to accommodating different size diameters, the adjustable
coil protector accommodates tolerance-based variations in
the internal diameters of the coils themselves, as well as
practical or unavoidable variations experienced in the dimen-
sions of the coil protector itself).

It should additionally be appreciated that different locking
or securing mechanisms may be employed in the adjustable
coil protector in accordance with the present disclosure.

In various embodiments, the adjustable coil protector of
the present disclosure is made from a suitable plastic such as
a flexible polymer such as polyethylene. In other embodi-
ments, the adjustable coil protector is made from one or more
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other suitable materials that provide for an unassembled com-
pact storage configuration as described herein while also
facilitating assembly or reconfiguration of the adjustable coil
protector into a ring for installation on a coil.

In various embodiments, the adjustable coil protector of
the present disclosure is manufactured using an extrusion
process and a severing process (including a cutting process
and a stamping process). More specifically, in one embodi-
ment, an extrusion process is used to form a linear “L.”” shaped
billet from which multiple adjustable coil protectors are sub-
sequently formed. After the extrusion process, the billet is cut
and stamped to form the individual adjustable coil protectors.
The stamping tool is configured to form the shape of locking
tabs 70 and 71, the locking tab engagers 80, 81, 82, 83, 84, 85,
90,91, 92,93, 94, and 95, the side wall engaging segments or
arms 30a to 30dd, and the slots or notches 40a to 40cc
between the side wall engaging segments or arms 30a to
30dd. In the illustrated embodiment, the stamping tool also
creates the voids 96 and 98 in the second end section 66 of the
body 62 of the coil inner wall engager 60 corresponding to
locking tabs 70 and 71 from an adjacent adjustable coil pro-
tector formed from the billet. This stamping process that
creates these voids 96 and 98 eliminates material waste and
does no harm to the utility of adjustable coil protector of the
present disclosure. It should be appreciated that the order of
the stamping processes and cutting processes may vary, and
that in one preferred embodiment: (1) the billet is formed; (2)
then the slots or notches 40a to 40cc between the side wall
engaging segments or arms 30a to 304d are stamped; and (3)
then the locking tabs 70 and 71, the locking tab engagers 80,
81, 82, 83, 84, 85,90, 91, 92, 93, 94, and 95, and the voids 96
and 98 are all simultaneously formed in one combined cutting
and stamping process. It should also be appreciated that the
stamped out parts can be recycled. Thus, the as-manufactured
linear “L.” shaped structure enables the adjustable coil pro-
tector of the present disclosure to be manufactured using an
extrusion process permitting long billets to be cut into unit
lengths to minimize material waste. It should further be
appreciated that the adjustable coil protector of the present
disclosure can be made in other manners in accordance with
the present disclosure.

It should be appreciated that the adjustable coil protector of
the present disclosure may be used in connection with other
coils besides the sheet metal coils discussed here, such as rolls
of paper and the like.

It should be appreciated that, in other various embodiments
of'the present disclosure, the adjustable coil protector is con-
figured to protect the outer circumferential wall of a coil. In
these alternative example embodiments, which are not
shown, the adjustable coil protector includes: (a) a coil side
wall engager configured to engage or mate with a side wall of
a coil, such as the side wall 102 of coil 100; and (b) an coil
outer wall engager integrally connected to the coil side wall
engager and configured to engage or mate with an outer
circumferential wall of a coil, such as the outer circumferen-
tial wall 108 of coil 100.

It should also be appreciated from the above that the adjust-
able coil protector of the present disclosure provides for effi-
cient manufacture, transport, and warehousing by minimiz-
ing the as-manufactured volume of each adjustable coil
protector to a linear “L.” shaped unassembled structure that is
easy to stack upon one another for storage and that requires
minimal storage volume. It should also be appreciated that a
pallet of adjustable coil protectors of the present disclosure
can replace a semi trailer volume of the known coil protectors
described above. It should thus be appreciated from the above
that the adjustable coil protector of the present disclosure is
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configured to: (a) eliminate the need for making and main-
taining an inventory for different size coil protectors; (b)
substantially reduce inventory tracking and warechousing
requirements; and (c) increase the likelihood of reuse of the
adjustable coil protectors of the present disclosure.

It should be understood that modifications and variations
may be effected without departing from the scope of the novel
concepts of the present disclosure, and it should be under-
stood that this application is to be limited only by the scope of
the appended claims.

The invention is claimed as follows:

1. An adjustable coil protector comprising:

a coil side wall engager configured to mate with a side wall
of a coil, said coil side wall engager including a plurality
of spaced apart coil side wall engaging arms that define
a plurality of spaced apart notches; and

a coil inner wall engager connected to the coil side wall
engager and configured to mate with an inner wall of the
coil that defines a central opening of the coil, the coil
inner wall engager including:

(a) an elongated body having a first end section, a second
end section, and an intermediate section between the
first end section and the second end section, said
second end section of the body including a plurality of
surfaces extending inwardly from an outer edge of a
perimeter of the second end section toward the inter-
mediate section, the plurality of surfaces partially
defining a plurality of voids in the second end section;

(b) a plurality of locking tabs extending from an outer
edge of a perimeter of the first end section of the body,
wherein the locking tabs each have a shape corre-
sponding to a shape of one of the plurality of voids;
and

(c) a plurality of locking tab engagers defined by said
second end section of the body, each said locking tab
engager configured to receive and interlock with one
of the locking tabs,

wherein said coil inner wall engager is bendable from an
unassembled position in which the locking tabs are not
interlocked with the locking tab engagers to one of a
plurality of different assembled positions in which the
locking tabs interlock with a plurality of the locking tab
engagers.

2. The adjustable coil protector of claim 1, wherein the coil
side wall engager extends at an approximately 90 degree
angle from the coil inner wall engager.

3. The adjustable coil protector of claim 1, wherein a plu-
rality of the spaced apart notches are each “V” shaped.

4. The adjustable coil protector of claim 1, wherein a plu-
rality of the spaced apart coil side wall engaging arms each
have a trapezoid shape.

5. The adjustable coil protector of claim 1, wherein each of
the locking tabs includes:

(a) a neck connected to and extending from the outer edge

of the perimeter of the first end section of the body,

(b) a head connected to the neck, and

(c) a plurality of shoulders.

6. The adjustable coil protector of claim 1, wherein each of
the locking tab engagers defines a ““T” shaped opening.

7. The adjustable coil protector of claim 1, which includes
two locking tabs and at least four locking tab engagers.

8. The adjustable coil protector of claim 1, wherein locking
tab engagers are part of a first array of locking tab engagers
and the body defines a second array of a plurality of locking
tab engagers, said second array spaced apart from the first
array, each said locking tab engager configured to receive and
interlock with one of the locking tabs, wherein said coil inner
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wall engager is bendable from the unassembled position in
which the locking tabs are not interlocked with the locking tab
engagers to one of a plurality of different first assembled
positions in which the locking tabs are interlocked with a
plurality of the first array of locking tab engagers and to one 3
of a plurality of different second assembled positions in
which the locking tabs are interlocked with a plurality of the
second array of locking tab engagers.

9. A protected coil comprising:

a coil of material defining a central opening;

the adjustable coil protector of claim 1, positioned in the
central opening, such that: (i) the coil side wall engages
with a side wall of the coil, so that the coil side wall
engager extends radially across the side wall of the coil;
and (i) the coil inner wall engages an inner wall of the
coil that defines the central opening of the coil.

10. An adjustable coil protector comprising:

acoil side wall engager configured to mate with a side wall
of'acoil, said coil side wall engager including a plurality
of spaced apart coil side wall engaging arms that define

a plurality of spaced apart notches; and

a coil inner wall engager connected to the coil side wall
engager and configured to mate with an inner wall of the
coil that defines a central opening of the coil, the coil
inner wall engager including:

(a) an elongated body having a first end section, a second
end section, and an intermediate section between the
first end section and the second end section,

(b) a plurality of locking tabs extending from the first
end section of the body,

(c) a first array of a plurality of locking tab engagers
defined by said second end section of the body, each
said locking tab engager configured to receive and
interlock with one of the locking tabs,

(d) a second array of a plurality of locking tab engagers
defined by said second end section of the body, each
said locking tab engager configured to receive and
interlock with one of the locking tabs, said second
array spaced from the first array more toward the
intermediate section,

(e) wherein the second end section of the body includes
a plurality of surfaces extending inwardly from an
outer edge of a perimeter of the second end section of
the body toward the intermediate section, the plurality
of surfaces partially defining a plurality of voids in the 45
second end section, and
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(f) wherein the plurality of locking tabs extend from an
outer edge of a perimeter of the first end section of the
body, wherein the locking tabs each have a shape
corresponding to a shape of one of the plurality of
voids,

wherein said coil inner wall engager is bendable from an

unassembled position in which the locking tabs are not

interlocked with the locking tab engagers to: (i) one of a

first plurality of different assembled positions in which

the locking tabs are interlocked with a plurality of the

locking tab engagers of the first array, and (ii) one of a

second plurality of different assembled positions in

which the locking tabs are interlocked with a plurality of
locking tab engagers of the second array.

11. The adjustable coil protector of claim 10, wherein the
coil side wall engager extends at an approximately 90 degree
angle from the coil inner wall engager.

12. The adjustable coil protector of claim 10, wherein a
plurality of the spaced apart notches are each “V” shaped.

13. The adjustable coil protector of claim 10, wherein a
plurality of the spaced apart coil side wall engaging arms each
have a trapezoid shape.

14. The adjustable coil protector of claim 10, wherein each
of the locking tabs includes:

(a) a neck connected to and extending from the first end

section of the body of the coil inner wall engager;

(b) a head connected to the neck; and

(c) a plurality of shoulders.

15. The adjustable coil protector of claim 14, wherein each
of the locking tab engagers defines a “T” shaped opening.

16. The adjustable coil protector of claim 10, which
includes two locking tabs and at least four locking tab engag-
ers in the first array and at least four locking tab engagers in
the second array.

17. The adjustable coil protector of claim 10, which
includes two locking tabs, six locking tab engagers in the first
array, and six locking tab engagers in the second array.

18. A protected coil comprising:

a coil of material defining a central opening;

the adjustable coil protector of claim 10, positioned in the

central opening, such that: (i) the coil side wall engages
with a side wall of the coil, so that the coil side wall
engager extends radially across the side wall of the coil;
and (i) the coil inner wall engages an inner wall of the
coil that defines the central opening of the coil.
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